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OPTICAL SYSTEM 




ABSTRACT : PURPOSE: To lower the cost of the lenses while suppressing the influence of 

environmental changes and the compensation of a spherical aberration at level where 
there is no practical problem. 

CONSTITUTION: The 1st image formation optical system of a scanning optical device is 
composed of a spherical lens 12 which is formed of glass and makes the light emitted by a 
semiconductor laser 1 1 into nearly parallel luminous flux and the plastic lens 14 which has 
an aspherical surface as at least one surface to compensate the spherical aberration 
generated by the spherical lens and also has a cylinder surface as the other surface to 
converge the luminous flux in a subscanning direction. Consequently, the cost is reducible 
as compared with a case wherein aspherical glass lens is used, and the spherical lens is 
formed of glass, so the influence of environmental changes is reducible. 
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[»#JU] 

fc««0«lB«l!l*r*l3Ei-*-frj«»» isyXbZmt 
&zk&mkb1r *ft^5&o 
[»**2] ftiSSBi, 

r feScW $ ft 5 ft £ (J fl: W<*JtClcf 5 # 

7 * £ ixfcSfcffi w ^X i: , 

^/wffi-efe 5 ^jswjr w ^x t sr jyrr 5 r t t 
•r*ft¥*. 

[W**4] I'i'Xtt, IKfiBSftffil^X 

£«iS Lfcft&Sr ffilBttlHltslftfcfifc $ tvfcBd* 5> Alt 
i-5 J: 5 KEfi c?ti"CV>5i i: t ■*-*§*#* 1 , 
»*f 2 4fcttH!** 3 lE*c<Oft^m„ 

[»*«6] ntjieftsg^ nwaSiifu^xjsitfWnE 

ftfctilfl-f *<HlRj«i:» -OMlRlSStioTffilRj^^fc 
1 ftft%¥3 £*J&-f* r <fc t -r 

{o o o 1] 

HI u>X£jf&^:b*fcft^ir#fc 9 . Wc, ftjSSiS 
*»&^$ft*3te*¥fT*#*fc1-**fc£C**iiiR 

[0 0 0 2] 

l^Oftflf] 3t«A»fe*«ta?*l*3t«r, **$*T3r 
£©B±fcftfc£**J:3**¥*fcLTfi, fcit 

&ffl$ft*£3£ft^ris$>* 0 £0>*SEft¥*H:, 



«W» Sftfc:* «r*SHOlSffc £-fr* £ -cwft^^ £ 
VH\ » 2 »ltt«3t^3RtJ:oT» 
$ iifclt Oft * Alt Lff tfifefc 4 * * £ t? tf>ft¥* «r 

[0003] u— tftr— Ayy y^u— 
y-etefl§5n**£ft^*-c«;, **i-c^ 

i tt«Ufe**-C«B £*t* ^Xif 2 
«0t**T?«ffl**t*u^X*-*Wl2U uvXffiEM 
CDfigPSSr^E^JCi-* C t -t>mM¥-4 - 2 8 1 4 2 1 
^Sglcffi^tvC^*. *fc< wvXircowvX^r 
^•*-*fiH«**--fMlSU UVXOft*ST^«fe*Jp 
BHcRltfctff*:. u-^XS^oaSPlc«Ai-*riic 

^ U^^5#|B2p4 - 3 4 0 9 1 6^«(C|B^$tL-C 
V^* 0 

[0 0 0 4] rroijl^ -fyxT-y? uvXH-ttDiP 
Xo*Stti»6>, fUffilfiiBttiS^oTt-Cv^*. Ld» 

JB*f*©SEft**Sr^4:v^5^^fc*. -tl^> fiffll 

*/<!7- (ft^BSfS**^ fflSr*ttv^9o ) 
# V ^18^0^9 X f - y 9 \s ^Xco^ffl * 

fe*o 

[0005] ^7*1) fy-rt^s^ x )v>1k 

ftSr»lt-f*^frw- 

iRj{c«*$**->y^Ky^H'VXfc#^$ti5 0 
;©a y y-^ i^vx*5j;t/->y ^ h*y *;pu>-xtt, 
±3Rt#i-*/-«i7— «s3Sv\ rrof;^ cti^^wyx 
ttB«^B*«f©l|l««»©|?»S:S»tJc< v^9x-C 

»*r*rfc*a*bv\ u^l, ->yyKy*/n^> 
KH^fc* 0 *<Dtztt>. ->yyKy*yn/yxii7*7^ 

[000 6] ~>y vKy^/n^vxicr^xf 
XSr^fflL-Ci, ^3E«Ui:«t*^#«:llffi±RaiHo* 
^U^HiiR** C t asnltg-efe*, ytirx.fi> ^2ig 

ismtftfflts^^f'^wyxt, &i*s&ft 

ioT, fi§3C»lc±o-c4C*i(Sl*«)XuSrS:v^ffi 
&-rSJ:5(c, rtifeOWXX^KfU-Sit^-Ct 
*„ r©±54, 7 p 7^^i/^^vX©?aft«{glcov> 
TIS, ftfflW-l -3 15 7 1 8^«tCPB^$tvTV> 

*. 
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[0 0 0 7] bZ.%X\ ^^^i/yXli, 

ii;«fi)fe»;t5r &as-?tftv\ «#© 

^y^uV^W^MT, ^©JfcffiifcMwfluESrfT 
oTl«, *ifi-et4. =*y ^-iS'l/VXIM^ffi 

[0 0 0 8] 

/J> $ v > z. b . ± yilro^SttiJs fo 5 r. t jj » fe 

ft 9 . rft&flffl±ffljB©ft^ w</Hc«i;t5 r t 
#ft^t^5R3S* 3 &ofc„ r.©J:5ftlS«f*, i^*tft 

ft<. ^Sl^feftWS^fcJtSrspfTft^KUfctOt., 
[0 0 0 9] *^-C**M©BWtt, «lll:ioT 
[0 0 10] 

*SHffift$tifcffi*fll^r03«B^^XSriiilUfc** 
O^ffiitZH^ffiEi-S-g-^Ii^^Xt 

[0011] -ftiiohn 1 E«W>*WT»H:, ftfttt 

T\ ^?^-C»**Hfc*BBU^XS:«[fflU"CV^. * 
UT, «nais#*iifl:*ixfciBSrfllitfc^j*ttlBw^X 
(C £ o T C ©Sfcffi Cfc^ffiJtXH5rffijE LT V * 

5o £*UCJ:*K *»iB©3tf9^U'^XSr*ffiU 

«t sjajf^w^fti^ <fc o t£ t a 



5Xf7^-C^$^c^ffil/>Xt, r.©Bjtffiu>-X£ 
ilii Lfc#S©*iB«l2*ttjE-*-5 J: 5 fc-#©B5;6Mft 

****^y^yffitf*S'&*Wlii'VXtSr3t*3RK 

[0 0 13] i-ftfcfe»*Jl2ia«©*WeH:. ftMSB 
*»6>ft»$*i4*Sr¥fi l «3tJfeH:1-4i'VXfcL-C, # 
7XT^££;h,fc#ffii'VX£tefflLTV>3o 
«ffiW^X-C^C5«aii|XllSr*laE-f5«t5^ &J$.ffi 
8MuvXw-*©ffiSr*«ffiftUTV>S 0 ^^{c, fife* 

©iBSrWft^JKSrM***!*!!-** -> !> 
fcLTV>5 0 £fifc»fl!uvXK£oTJ*ffiiKH©*f:E£ 
W**#fl©*JK© 2 o©$Sffi££fc1-r t 5© 
T\ Zftfe©$ti£BU<@©i'VXT*j&L;fc#£l£it-« 

t, w>xwsw©ffi«n»aj*j&fcfc$ 0 

aiM^XSragjfrt-Sa^Hi, w^XaB©##fc.fco 
Tff tA/if»#$ttftV^-e, 2o©$fg£ looi'V 
Xlc^pfc^Sr 4#iUO^XoaxF 

[0 0 14] §5>(C. «#«3!E«©3PJTtt, ttiBSB 

■SXfy^-e^^ixfc^ffiuvXi:, r.©j£ffiu>-X& 
ilil LfcftjK©sfcffii|xS£*&lE1-£ «fc 5 ^-^©ffi^itt 

[0 0 15] 1-ft^*>»*53fE«©%BJ-ei^ £-j**r 
JiuyX©-*©ffiS:3*ffiJRMSrMjEi-5J; 5K##E 

tile it), ± 

53.t*5-Ct5o ft*5hn^r^;vffit«, K— fy#© 

[0 0 16] «*«4iS«©^M-C(4, *ffiU^ 

XSriiigtfc3t^?r, ^!«IWBuvX©IWBiftJS<xfc 

^«®ft $tvfcffl-e*-f »ffiitZ^Sr«IE LT WftftSC 

**Sictfft^^©-e, ^Miiv^x©i/yxuttis 
^ lefts. 

[0 0 17] S6fclt*H5B«©»iflfcJ:n«, ^7 
^ $ tifc^ffi u- vX©ffl^ u ^ X© 

JBff^Ji D h~k%<. L"Cv>5. 1-fti>*,, 3t«i^f>a* 

^JJlw^Xi <9 tXf7^ ^vXlcj8»t5JBJf*©E»Sr 

vX©fflSf^^*#< b> «**»©«»«T»lt*i-^ 
^»KuvX©JB«r*ft/h$< Lfc©T, 3t^*^» 
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[0 0 18] Sfc, »#«6f2«©3§W^4*U4\ #7 
* -CJ&S $ ftfclfcHii ^ 4 w ©3*ffi uyxt-4t 

[0 0 19] 

[UttM] «T^«fco*#*W*|«|illcR9H-S. 
[0 0 20] El 1 l4*«*W©-Jll(IS«K*Jrt5*** 

SB 1 HUB Lfc#££0i|tc fc o TS£ 

[0 0 2 1] JWMfru— tf 1 ia»fetttt*;fc$*H\ * 
ffiwyXl 2(cAW$tiSo ^ffiV^vXl2f4, #7* 
T«£ft-0^„ JMf*u— fl i*»fe]SMt**ifc* 
ftSfcffil^Xl 2 \Z£oXm£¥ft 5*. 
4cTV^, StS^Xl 2£»i®Lfcftl4, T/^-f- 

ft3. T/<-fa7 1 3Sr5ijgb^3fe^f47'7^f-y^ 

K £ o xmf Wfft%MK $ tbfc3ttt^7 *^ v tvs 
Xi 4^ffljfe£#fa(c£*$*b5£3U:ftoT^3o 7° 
^^fy^l/^Xl 4£«i§Uifti4> tfy 

i s-efiin^fts. #y ^57-1 5-e«ipj§nfc* 

[00 22] El 2 I4EI 1 fc* Lfcft¥3fc©££2E#lR]© 
U *©RW«rjratff«rt-a. -fy^f-y 

=fy?7-i 5©jfi^©f— A^«:)SI*t^>So-cv> 

[0 0 2 3] El 3 {4, El 1 \C7jkL1t%,¥%&%.¥1$±.\Z 

S„ ft*Nfl 6©±lcf4, El 3 ©finite, 

-if 1 ltfWftiftftf *fc»OEf|/<^-J/#Rtt6 



ftfclElg&g&l 7t. ^fru— ifl l*siW*Bauv 
Xl 2 1 8ir, #«ffi<k£tifc 

lHlte#(cBt | ?o(tfc : e— ^ 1 9flSg&B£ixT^3, ft«f 
SB 1 8 tt, flffi 2 1 334tf7V*--^+ 1 3 -Hl^T^ 
5. {Sy$&l 8 ft, ^tt^-lfl l£ affile 

Xl 2Sr J f«>je»t>fe*i/*:tt*mfiy«i-aJ:5l!:*o-C*i 
9, ^frw-ifi i tfffii/yXi 2roWro{ifi^S 

Xl 414, 3t**i efcaaHcHJ&tSfcfcoSiMfl^ 
2&-fWI;l/tJIM$*vtVS. ^~*2 1f4, Htett 

[0 0 2 4] r.©4 3 3»ffil^vXl2 4 

l^vXl 4©#SfcBfl:§;ft.fcffiJ4, r©3»ffiiR^Sr 

7^f-^i/yXi 4 5raii-t-5ri:(c < toT^jE$ti- 

X-?<D/> , 7-ia#£/h$< LTfcS. rftfc4»?, Cft 

[0 0 2 5] T'y^vV ^Xl 4!4-*©ffi 

VS„ m(c4iJ N I>toO/7^fy^^Xf, ^ 

[0026] Jtffiuyxi 2»4, muxmm 
•r-5 r t (c «toT$ait-r6 rt^-ei r©fc*, * 

KfiK^ic i o -cSit $ H 5 #*fi ©^ 5 ^ v v X 4 
u>xi4itw^^j;oTS«jt$ti5©-e, ->yv/s 

Oax h©Ty7°^(4^i:A/if®#L/ < CV\ Lfc^o 
T\ ^RB#5^ l/yXTfeofct©**?^ - !? 

»**Jlfc*iBi'>XKL < ^ffiUVXt?^C5«ffiit2 
Wfrf?*f-v9 u>X(c4o-CffiiE1-5ri:-C, ^flc 

[0 0 2 7] y°y%=f-y>7 VV*\ 4 (4, 

«*KfH-5i5.K*&S. ^ffiu^Xffi!lSr|p]VNfc 
u^XffiSr^Bft-fS^ t-C» ^^fy^i'VX© 
KW-tt*SKift5. i"*tot>, ^jBU-^XSriiiiLfc* 
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[0 0 2 8] &mi'>'X&tfyx-VBf$.LX^ 
Li»U Softie J: 5#»Hu Mlo#7^i/yX 

[0029] ft**, nm^m^miE-r^^y^-fy^ 

v>©-e, HHK£U0]l»H/h3<£ffi±im*£Ctt 
v\ 

[00 3 0] »±R5H Lfc£lfcH"eHt, -fy^y^u 
yX©«Ift $ ftfc® £J*B vfXWK. M r BBS L 

let*, hn^/wati-sr tfct?t5. fit© 
[0 0 3 2] 

ffiuvXfcRW, ^u>XT*£Cfc«BiKlt£}fjEL 
*3E1-*#&|C< b^T, tf^H'XroJHSs* Hi 

t#9, uvxswwaMrt-s otitis 

= * h«:Tlf$r JfcBUXg 
0ifjEftJ:t)m*»lcSI*V*, fl6*a»64Wi**i-C 

[00 3 3] |»#S2ffi*©»J3KJ:*Uf, KM 
£jftfflffii'i'X©-#©B&#SfcBfl:L-CV*.5„ £fc 



0*|jEi:H***lft©*Jlt02o©«|B*:*fcrr 

[0 0 3 4] »**3ia«©*iBfcJ;iitf, £■ 

Affile ltv^s. rftlci^ s*BJK^©*flEi:, ± 

[0 0 3 5] W*«4B«©«WKJ:iitf» B*B 

*Bv>-X^e,Alt$nA:3t»i, *1*«ffiiRISaMtjE$ 

x© uvxRW-asw&fcfca. 
[0 0 3 6] »*«5iEm©^ic«tn-«, a 

x©ajf7jj;'9 fc±t< lt^s. ftasa^ 
a* $ ntz% L TlSttl $ * 5 * -e© n ©®tfr#© 
gB#£, j!f9^^X©«5!J5-a-^«H!I^X < t9fc^ 

#7^VXt?©fi#f7J©gS#£?ct < fO^©-?, 
[0 0 3 7] §»*«6E«©^KlCitv«, #7 

*-C3&££;h,fc*B w ^x*3 iirr ©ifcB \s c 

5. 

[HB©«!¥^lft^] 

[El] **E©-HM«-efc3ft¥*©!l3fe3i#|*i© 
WB Sr*fe Ufc»fBE-e& 5. 
[02] HlK:*Lfc3t*3R©±*aE*l^©»rBSr*t> 
LfcWBE-CfeSo 

[0 3] Hlfc*Lfc3te¥*fcft¥fc±K««Lfc»£- 

©»fBia-efc5. 

l i ^^w—f 

1 2 J^BL'VX 
1 3 TA—^=l7 
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14 -fia+ytw* is emu 

15 #y=f^5 9- 19 * 

1 6 2 1 «m 

1 7 E8S*1£ 2 2 £#IH5 



[0 21 




IE 3] 
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